A dult vascular smooth muscle cells (SMCs) reside within a type I collagen-enriched extracellular matrix (ECM) that helps to maintain the majority of these cells in a nonmotile, growth-arrested, and differentiated state. [1] [2] [3] [4] Following vascular injury, however, ECM-degrading matrix metalloproteinases (MMPs) remodel the preexisting ECM to create a tissue microenvironment that is conducive for SMC proliferation, migration, and survival. [3] [4] [5] Understanding how alterations in adhesive interactions within the vascular ECM modify SMC behavior, therefore, represents an important question in vascular pathobiology.
Tenascin-C (TN-C) is an ECM glycoprotein induced within remodeling hypertensive pulmonary arteries (PAs), 6 -10 as well as in systemic, obliterative vasculopathies, [11] [12] [13] where it supports vascular SMC proliferation, migration, and survival. 4, 14, 15 In keeping with the idea that TN-C plays a direct role in promoting vascular disease, studies using TN-C null mice demonstrate that these animals are refractory to neointimal hyperplasia after aortotomy. 11 Further, blocking TN-C expression in cultured hypertensive rat PAs induces regression of vascular lesions. 16 As well, radiolabeled TN-C antibodies have been used in clinical trials to stabilize the progression of malignant glioma and non-Hodgkins lymphoma, 17, 18 and increased circulating levels of TN-C are associated with ongoing fibrosis in patients with idiopathic dilated cardiomyopathy. 19 Given these therapeutic and diagnostic roles for TN-C in vascular pathobiology, investigations have been made to determine how this protein is regulated, and in this regard, activated MMPs have been shown to promote TN-C expres-sion. 4, 14, 16 For example, pharmacological blockade of MMP activity in cultured PA SMCs and in monocrotaline (MCT)-induced hypertensive PAs suppresses TN-C expression, an event associated with the onset of apoptosis and regression of pulmonary vascular lesions. 4, 14, 16 This pathway is not restricted to only PA SMCs, because MMPs also control TN-C expression in calcifying vascular tissues 20 and in the tumor stroma associated with experimental breast cancer. 21 Collectively, these studies indicate that MMPs lie upstream in an adhesion-dependent signaling pathway that regulates TN-C. Consistent with this, cultivating PA or aortic vascular SMCs on native fibrillar type I collagen (an ␣ 2 ␤ 1 integrin ligand) suppresses TN-C, whereas culturing these same cells on MMP-proteolyzed or monomeric/denatured type I collagen (an ␣ v ␤ 3 integrin ligand) induces TN-C transcription. 22 Mechanistically, SMC interactions with denatured collagen activate an extracellular signal-regulated kinase 1/2 (ERK1/2) mitogen-activated protein kinase (MAPK) signaling pathway that is essential for TN-C gene transcription. 22 Coinciding with the appearance of TN-C in SMCs cultivated on denatured collagen, SMCs also undergo dramatic changes in cell shape, reflecting changes in cytoskeletal organization. 7 Because RhoA and the Rho kinase-dependent kinase (ROCK) control cytoskeletal architecture, 23, 24 we determined whether RhoA and/or ROCK regulate TN-C expression in isolated vascular SMCs, as well as in a rat model of vascular disease. Our data reveal that TN-C expression is dependent on RhoA and ROCK. Because these mediators also regulate vasoconstriction in pulmonary hypertension, 25 our study indicates that vasoconstriction and ECM remodeling in pulmonary hypertension may be coupled via RhoA and ROCK.
Materials and Methods

Animals
Lungs were harvested from adult rats 21 days after injection of MCT or saline. For fasudil experiments, rats were injected with MCT, with or without oral treatment of fasudil, a ROCK inhibitor. 26 
Immunohistochemistry
Anti-TN-C antibody was applied to 7-m lung tissue sections, and detection was achieved using horseradish peroxidase (HRP)-conjugated antibodies. To visualize TN-C, sections were exposed to diaminobenzidine (DAB), before counterstaining with hematoxylin.
Cell Culture
A10 and PA SMCs were maintained in medium 199 (M-199) containing 10% FBS. TN-C promoter activity was measured in TN1/green fluorescent protein (TN1-GFP) SMCs. Native and denatured type I collagen substrates were prepared as described. 27 For inhibition of F-actin polymerization, SMCs were treated with 1 mol/L cytochalasin D (CCD) or with DMSO. For inhibition of MEK1 or ROCK, cultures were treated with 50 mol/L PD98059 (DMSO control) or 30 mol/L Y27632 (H 2 O control), respectively. For experiments, cells were in M-199 plus 2% FBS.
Immuno-and Cytochemistry
For detection of F-actin, TN-C, and ERK1/2, A10 SMCs were fixed in paraformaldehyde/PBS, permeabilized with Triton-X 100, and blocked in PBS containing BSA and 10% normal goat serum. Cells were incubated either with polyclonal antisera against TN-C (Chemicon), activated ERK1/2 (Cell Signaling), or with a mouse monoclonal antibody against human c-myc (Sigma). Cells were incubated with a fluorescein isothiocyanate (FITC)-conjugated goat anti-rabbit IgG. For F-actin, cells were stained with AlexaFluor 594 phalloidin. Slides were mounted using Antifade containing 4Ј,6-diamidino-2-phenylindole (DAPI). Photomicrographs were obtained using epifluorescence.
Semiquantitative and Competitive RT-PCR
Semiquantitative RT-PCRs involved these primers: TN-C (forward, 5Ј-GCTCTCGATGGTCCATCTGGC-3Ј; reverse, 5Ј-TCGTAGCA-GTGGTAGAACTC-3Ј), Prx2 (forward, 5Ј-ATGGCAGTGCCA-AACGG-3Ј; reverse 5Ј-GTTGCAGGACTTGAACCTCC-3Ј), and GAPDH (forward, 5Ј-TGGGGCCAAAAGGGTCATCATCTC-3Ј; reverse, 5Ј-GCCGCCTGCTTCACCACCTTCTT-3Ј). For competitive PCR, an internal competitor Prx2 cDNA was generated that was smaller from the full-length Prx2. The following primers were used for Prx2: forward, 5Ј-GGA ATT CGA CAG CGC GGC CGC CGC CTT-3Ј; reverse, 5Ј-AGG ACT TGA ACC TCC ACT TGA GCA GCG AGG CAG AGC-3Ј. The concentration of decoy was adjusted to 100 ng/mL and serially diluted to produce a range of DNA concentrations (10 Ϫ1 to 10 Ϫ10 ). Decoy was then be added to a known amount (2.5 ng/mL) of cDNA. Final PCR reactions were performed using primers designed for the semiquantitative PCR studies.
Western Immunoblotting
SMCs were lysed, and equal amounts of protein were separated via SDS-PAGE. Proteins transferred to polyvinylidene difluoride (PVDF) membranes were blocked in wash buffer containing 5% nonfat milk. Membranes were incubated either with a rabbit polyclonal anti-TN-C antibody, an anti-GFP mouse monoclonal antibody, or polyclonal antibodies against total or activated ERK1/2. Antigens were visualized by ECL.
Cell SHAPE Analysis
A10 SMCs were permeabilized and stained with Texas Red maleimide. Samples were imaged on a Zeiss Axiovert S100 TV inverted microscope. An outline of each cell was drawn using Innovision image processing software, and shape was analyzed through the SHAPE module of the software package. Total area was then determined.
Poly-HEME Experiments
Poly-HEME was dissolved in 95% vol/vol ethanol to give final concentrations of 0.05, 0.10, 0.15, 0.20, and 0.25 mg/mL. Before plating poly-HEME, tissue culture plates were precoated with denatured collagen. Surfaces were equilibrated for 3 hours with serum free M-199, before plating and culturing cells for 24 hours.
Rho Pulldown Assays
A10 SMCs were lysed in 1ϫ MLB buffer (Upstate Biotechnology), before being centrifuged at 14 000g for 5 minutes. Protein (20 g) was analyzed via Western immunoblotting for total RhoA using standard techniques (antibody from Santa Cruz Biotechnology). In parallel, 300 g of MLB lysates in 0.5 mL was treated with 40 L of Rhotekin RBD-agarose beads (Upstate Biotechnology). After 45 minutes of incubation at 4°C, beads were collected by centrifugation, washed, and resuspended in 2ϫ Laemmli buffer. RhoA levels were assessed by Western immunoblotting.
An expanded Materials and Methods section is available in the online data supplement at http://circres.ahajournals.org.
Results
Adhesion-Dependent Induction of TN-C Coincides With Increased SMC Spreading
Previously, we established that induction of SMC TN-C is dependent on MMPs, 14 which convert native, fibrillar type I collagen to a denatured, monomeric form that signals the production of TN-C at the transcriptional level. 4, 22 To determine whether adhesion-dependent induction of TN-C expression is accompanied by alterations in the F-actin cytoskeleton, A10 SMCs were cultivated either on native or denatured type I collagen and then examined for both F-actin and TN-C. A10 SMCs on native collagen adopted a spindle-shaped morphology, with F-actin-rich microspikes apparent at the cell periphery, as revealed by staining with rhodamine phalloidin ( Figure 1A , left). SMCs with this appearance expressed low levels of TN-C mRNA and protein ( Figure 1B and 1C), and they failed to deposit TN-C into their surrounding ECM ( Figure 1A , left). In contrast, SMCs on denatured collagen spread extensively and possessed a well-developed F-actin stress fiber network ( Figure 1A , middle). Under these conditions, SMCs expressed high levels of TN-C mRNA and protein ( Figure 1B and 1C) and were surrounded by a TN-C-rich ECM ( Figure 1A , middle). Importantly, primary adult rat PA SMCs behaved in an identical manner to A10 SMCs on native (Jones et al 4 and not shown) and denatured collagen ( Figure 1A , right). For all other studies, A10 SMCs were used as a model system, because their response to native and denatured type I collagen is identical to PA SMCs. 4, 22, 27 To quantify changes in cell shape that arise in response to changes in cell adhesion to type I collagen, SMCs were cultivated either on native or denatured collagen, before being visualized with Texas Red-C2 maleimide ( Figure 2A , left and middle). Thereafter, individual SMCs were outlined, and the area of each cell analyzed (Figure 2A , right). SHAPE analysis showed that the average area of SMCs cultured on denatured collagen was Ϸ4500°M 2 , or Ϸ4-fold larger than SMCs cultured on native collagen ( Figure 2B ). The population distribution of cell area for SMCs cultured on native or denatured collagen substrates was also determined ( Figure  2C ). Although this revealed that some overlap in SMC area exists between the smaller cells cultured on denatured collagen and the larger cells on native collagen, this quantitative assessment confirmed that cell area increases significantly when SMCs interact with denatured type I collagen. Collectively, these results indicate that increased TN-C expression in vascular SMCs cultured on denatured type I collagen is accompanied by acquisition of a prominent F-actin cytoskeleton and cell spreading.
TN-C Transcription Relies on Cytoskeletal Tension
Because formation of F-actin stress fibers and increased cell spreading leads to increases in cytoskeletal tension, 28 we next determined whether manipulating these parameters would affect TN-C transcription. To achieve this, TN1-GFP SMCs were used in which a full-length 4-kb TN-C gene promoter/ GFP reporter construct was stably transfected into A10 cells. 27 TN1-GFP SMCs cultivated on denatured collagen were then treated with the actin-binding agent CCD, which reduced cell spreading ( Figure 3A) , and decreased TN-C gene promoter activity, as determined by Western immunoblotting for GFP ( Figure 3B, top) . Given that the activity of ERK1/2 MAPKs is suppressed and induced by native and denatured collagen, respectively, 22 and because induction of SMC TN-C gene transcription on denatured collagen relies on activation of these effectors, 22 we determined whether CCD-induced 
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suppression of TN-C leads to reduced ERK1/2 activity in SMCs cultured on denatured collagen. Although total levels of nonphosphorylated ERK1/2 MAPK were unaffected by CCD ( Figure 3B , middle), ERK1/2 activity was diminished by CCD ( Figure 3B , bottom).
As already stated, activated ERK1/2 is required for TN-C transcription in A10 SMCs, 22 and we have now shown that ERK1/2 activity appears to be dependent on F-actin stress fibers. Nevertheless, we wanted to define more precisely the sequence of morphological and signaling events culminating in appearance of TN-C in the ECM of SMCs cultured on denatured collagen. To achieve this, F-actin, activated ERK1/2, and TN-C were visualized in a time-course study using SMCs plated on denatured collagen for 1 and 4 hours. One hour after plating, F-actin stress fibers were evident within newly formed lamellipodia ( Figure 3C , inset) and activated ERK1/2 was observed within cell nuclei ( Figure 3C , top left), yet TN-C was not present in the surrounding ECM ( Figure 3C, top right) . By 4 hours, however, cell spreading had advanced, activated ERK1/2 remained in the nucleus ( Figure 3C , bottom left), and extracellular TN-C was observed in the ECM ( Figure 3C, bottom right) . Thus, cell spreading and ERK1/2 activation precede the appearance of TN-C within the ECM in SMCs cultivated on denatured collagen.
Engineering SMC Shape to Control ERK1/2 Activity and TN-C Transcription
Because increases in cell spreading and cytoskeletal tension appear to control ERK1/2 and TN-C expression, we determined whether decreasing SMC spreading has the opposite effect. To achieve this, TN1-GFP SMCs were plated onto denatured collagen that had been overlaid with increasing concentrations of poly-HEME, a nonadhesive polymer that promotes cellular rounding ( Figure 4A, top) . As expected, rhodamine phalloidin staining for F-actin showed that as the concentration of poly-HEME increased, SMC spreading progressively decreased ( Figure 4A, bottom) . Consistent with their role as upstream regulators of SMC TN-C gene transcription, 22 the activity of ERK1/2 MAPKs also declined, as cells became more rounded on increasing concentrations of poly-HEME ( Figure 4B ). This reduction was not attributable to increased rates of apoptosis, evaluated by in situ staining of SMCs for annexin V (data not shown), or because of decreased availability of ERK1/2 MAPK substrates, as determined by Western immunoblotting ( Figure 4C ). In addition, Westerns for GFP, as a measure of TN-C gene promoter activity, showed that as SMC shape shifted from a spread to a more rounded phenotype, TN-C gene transcription also declined significantly ( Figure 4D ). Thus, reducing SMC spreading leads to decreased activation of activated ERK1/2 and one of its downstream targets, TN-C.
One question arising from the present study is whether any other components of the intracellular pathway leading to the induction of TN-C, besides ERK1/2 MAPKs, also rely on adhesion-dependent changes in F-actin. To address this, we evaluated expression of Prx2 in SMCs cultivated on native or denatured collagen. This homeobox gene transcription factor is coinduced and colocalizes with TN-C in hypertensive PAs, and it transactivates the TN-C gene promoter in SMCs. 27 Competitive RT-PCR showed that Prx2 mRNA expression was suppressed and induced by native and denatured collagen, respectively ( Figure 5A ). Therefore, like TN-C, Prx2 represents an ECM-responsive gene. Next, we determined whether Prx2 expression is also cell shape dependent. Cultivating SMCs on poly-HEME-coated denatured collagen plates revealed that the steady-state levels of Prx2 mRNA remained unchanged, regardless of whether cells were spread or round ( Figure 5B ). Consistent with this, treatment of SMCs cultivated on denatured collagen with CCD had no effect on Prx2 mRNA or protein expression ( Figure 5C ), despite the fact that CCD inhibited SMC spreading ( Figure  3A) . Thus, although Prx2 represents an ECM-responsive gene, its expression does not appear to require changes in SMC shape and cytoskeletal tension.
RhoA and ROCK Are Required for TN-C Expression
To begin to identify additional factors that control adhesiondependent TN-C expression, we focused on RhoA and ROCK. RhoA is a multifunctional GTPase that is able to act as a mediator of adhesion-dependent signaling, 29 and it 
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controls cell shape and ERK1/2 MAPK activity. 19, 30 Moreover, ROCK, a downstream effector of activated RhoA, contributes to the pathobiology of systemic and pulmonary vascular disease, including MCT-induced pulmonary hypertension, 26,31 the progression of which relies on TN-C. 14, 16 Comparison of RhoA activity in SMCs maintained either on native or denatured collagen showed that the levels of activated RhoA were greater in SMCs on denatured collagen, whereas total levels of RhoA remained unchanged ( Figure   6A ). Next, to ascertain whether activated RhoA controls SMC shape and TN-C expression, SMCs were transiently transfected with a c-myc epitope-tagged dominant negative form of RhoA. SMCs expressing dominant negative RhoA lost their stress fibers, adopted a less spread morphology, and no longer expressed TN-C ( Figure 6B ). As well, studies were also conducted using a pharmacological inhibitor of Rho kinase (ROCK1, p160) Y27632, a downstream effector of RhoA. 31 Rhodamine phalloidin of Y27632-treated SMCs cultured on denatured collagen showed that blockade of ROCK activity not only prevented stress fiber formation and cell spreading ( Figure 6C ) but that this was accompanied by a reduction of activated, nuclear ERK1/2, and decreased TN-C expression ( Figure 6C) . Collectively, these studies support the notion that changes in type I collagen structure control TN-C expression via activation of RhoA and ROCK.
Inhibiting ROCK Suppresses TN-C In Vivo
Finally, we determined whether our tissue culture studies were relevant in vivo. To achieve this, adult rats were injected with the alkaloid toxin MCT (which induces pulmonary arterial hypertension), with or without oral cotreatment with fasudil, another ROCK inhibitor. 26 A previous report has shown that fasudil prevents MCT-induced pulmonary arterial hypertension by improving endothelium-dependent relaxation and SMC hypercontraction, 26 yet its ability to control matrix production has not been examined. Fasudil treatment prevented increases in medial wall thickness that were evi- Figure 4 . Changing vascular SMC shape controls ERK1/2 activity and TN-C transcription. A, Schematic (top) and rhodamine phalloidin-stained SMCs (bottom), showing anticipated and actual morphological effects of TN1-GFP cells cultured on denatured collagen, overlaid with increasing concentrations of poly-HEME. B, Western immunoblot for activated ERK1/2 in TN1-GFP cells plated on poly-HEME/denatured collagen substrates (top). Quantification of ERK1/2 protein levels by scanning densitometry (bottom). C, Western immunoblot for total ERK1/2 in TN1-GFP cells plated on poly-HEME/denatured collagen substrates (top). Quantification of total ERK1/2 (bottom). D, Western immunoblot for GFP in TN1-GFP cells plated on poly-HEME/ denatured collagen substrates (top). Quantification of GFP levels (bottom). 
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dent in rats treated with MCT alone ( Figure 7A ). Moreover, immunohistochemistry showed that inhibiting ROCK reduced SMC TN-C expression in MCT-treated rat lungs, when compared with untreated control animals ( Figure 7B ).
Discussion
This study reveals that modifying the structure of type I collagen leads to RhoA/ROCK-dependent reorganization of the actin cytoskeleton and cell spreading. In turn, this newly acquired RhoA-dependent SMC phenotype is permissive for sustained ERK1/2 MAPK activity, which is required for TN-C gene transcription. Importantly, our tissue culture experiments appear to be relevant in vivo, because inhibiting ROCK prevented SMC TN-C expression in an experimental model of pulmonary vascular disease. Moreover, because ROCK inhibition affects both vasoconstrictive responses, 26 and vascular remodeling at the level of the ECM, this study indicates that RhoA and ROCK may simultaneously control vasoconstriction and vascular remodeling (Figure 8 ). ECM-directed changes in cell shape and cytoskeletal architecture are known to modify intracellular signaling pathways and gene expression events leading to distinct forms of cell and tissue behavior. [32] [33] [34] [35] [36] [37] A striking example of the profound effects that cell shape exerts on cell function has been provided by Chen and colleagues. 23 Using an ECM micropatterning technique to precisely control the degree of cell spreading, cell shape was identified as a key regulator human mesenchymal stem cell commitment to the osteoblast or adipocyte lineages. 23 Moreover, shape-dependent osteogenesis was shown to rely on RhoA. Because TN-C expression is dependent on both RhoA and cell spreading, at least in 
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SMCs, and TN-C is able to support differentiation of cultured osteoblast cells, 38 it is possible that commitment of human mesenchymal stem cells to the osteoblast lineage relies, in part, on shape-dependent induction of TN-C. Our work and the work of others indicate that activation of RhoA in SMCs leads to a reactive pulmonary vascular SMC phenotype. 26, 31 However, evidence also exists showing that activation of RhoA supports expression of smooth muscle genes associated with the differentiated, quiescent state. 39 This difference may reflect inherent tissue-, region-, and developmental stage-specific differences between and within the pulmonary and systemic vascular systems.
One question arising from these studies is how do RhoA/ ROCK-directed changes in cell morphology and the actin cytoskeleton lead to sustained activation of ERK1/2 and subsequently to an altered SMC transcriptional response? One possibility is that changes in F-actin spatially coordinate cell receptors and intracellular signaling mediators, thereby permitting upstream effectors, such as integrins and focal adhesion kinase (FAK), to couple with their downstream targets, which include ERK1/2 MAPKs. Another idea is that cell morphology may alter accessibility of ERK1/2 MAPKs to the nucleus. Indeed, exclusion of activated ERK1/2 from the nucleus has been shown to rely on the activation status of RhoA. 40 Thus, it is likely that cell shape permits appropriate interactions of upstream effectors with downstream mediators, such as ERK1/2, and that cell shape influences the interaction of these downstream mediators with their effectors.
Another way in which Rho GTPases and the cytoskeleton impact gene transcription has been described by Treisman and colleagues. 41 In serum-starved cells, a myocardin-related protein known as MAL is predominantly localized to the cytoplasm, where it is sequestered by actin monomers. On serum stimulation, RhoA becomes active, and through its interaction with ROCK and mDia1, causes an accumulation of F-actin stress fibers and a decrease in the level of monomeric G actin. Consequently, MAL is released and translocates to the nucleus, where it associates with serum response factor (SRF), leading to activation of expression of SRF-dependent target genes. 41 Whether this type of regulatory mechanism exists for TN-C is not yet known. However, it is worth pointing out that in our studies in which engineered SMC shape on poly-HEME-coated denatured collagen, stress fibers still formed in cells that were either spread or round. This suggests that it is cytoskeletal tension, afforded by denatured collagen and the F-actin cytoskeleton, rather than the polymerization state of actin, that controls ERK1/2-dependent TN-C transcription.
One drawback of our in vivo experiments is that they lack an important hemodynamic control, because fasudil may have both acute and chronic hemodynamic effects, and so it is not possible to determine from the in vivo studies whether the effects of fasudil on TN-C expression are attributable to direct ROCK inhibition in SMCs or are secondary to the hemodynamic effects of fasudil. This is noteworthy, especially because we have shown previously that TN-C expression is sensitive to pulmonary hemodynamics. 8 Thus, it is possible that decreased TN-C expression may be achieved both by a direct effect of fasudil and via an indirect hemodynamic effect. However, the fact that inhibiting ROCK activity in cultured SMCs also results in reduced TN-C expression indicates that the effects of this inhibition may be more direct.
Finally, this study raises the question as to whether Rho and ROCK simultaneously controls both vasoconstriction and vascular remodeling within hypertensive PAs. It is well established that the major regulatory mechanism of myosin/ actin-based SMC contraction in hypertensive vessels involves phosphorylation and dephosphorylation of myosin light chain (MLC) by MLC kinase (MLCK) and MLC phosphatase (MLCP), respectively, and it has been shown that activated ROCK inhibits the activity of MLCP, thereby preventing dephosphorylation of MLC (reviewed by Loirand 25 ). In light of our results, such a ROCK/MLCK-dependent event would generate a cytoskeletal state that stimulates TN-C production. Thus, induction of the RhoA/ROCK pathway may coordinate both vasoconstriction and vascular remodeling in hypertensive vessels, thereby enhancing the therapeutic efficacy of ROCK inhibitors in the treatment of vascular diseases, including pulmonary hypertension. competitor cDNA for Prx2 was generated that was distinguishable (i.e. smaller) from the full-length Prx2 cDNA. The following primer pair was used: Prx2 (forward: 5´-GGA ATT CGA CAG CGC GGC CGC CGC CTT -3´; reverse: 5´-AGG ACT TGA ACC TCC ACT TGA GCA GCG AGG CAG AGC-3´). The concentration of decoy was adjusted to 100 ng/ml, and thereafter serially diluted to produce a known range of DNA concentrations (10 -1 -10 -10 ). Diluted decoy was then be added to a known amount (2.5 ng/ml) of cDNA.
Final PCR reactions were carried out using primers designed for the semi-quantitative PCR studies. After completion of reactions, equal aliquots of each sample were resolved on agarose gels and visualized by ethidium bromide staining.
Western immunoblotting
SMCs were lysed in RIPA buffer. Samples were quantified and equal amounts of protein were separated on 4-15% SDS-PAGE gels. Proteins were transferred to PVDF membranes, and were blocked in wash buffer supplemented with 5% non-fat milk.
Membranes were also incubated with a rabbit polyclonal anti-TN-C antibody or with an anti-GFP mouse monoclonal antibody respectively. To detect ERK1/2 MAPKs, membranes were incubated with antibodies against total ERK1/2, or phosphorylated ERK1/2, and species-specific peroxidase-conjugated secondary antisera. Thereafter, TN-C, GFP and ERK1/2 proteins were visualized by ECL, before exposure to Kodak XOmat film. In some instances, immunoblots were quantified by densitometry and standardized as a percent of the control.
